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(54) GOLF CLUB HEAD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the film bonding 
of each member, and to prevent the appearance from 
being damaged by joining a plurality of members with 
each other through the filler metal to improve the 
bonding structure of a head to be formed by integrating a 
plurality of members consisting of dissimilar metals. 
SOLUTION: A head body 2 of an iron club, for example, 
is formed of stainless steel, and a face plate 4 made of 
pure titanium is joined with a face part 3. A weight 
member 7 made of tungsten alloy is joined with a 
periphery of a back part of the head body 2. Pure silver 
brazing filler metal is arranged between recessed part 8a 
provided in the face part 3 and the face plate 4 as the 
filler metal to join the face plate 4 with the head body 2, 

and in addition, silver JIS-BAG8 brazing filler metal is arranged between a recessed part 8b to 
which the weight member 7 is fitted and an outer periphery of the weight member 7 as the 
filler metal to join the head body 2 with the weight member 7, and these brazing filler metals 
are melted and welded to realize the integrated joining. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the junction structure of the head which 
carried out junction fixing of two or more members, and its manufacture approach in more detail about 
the head for golf clubs, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As an approach of manufacturing the metal head for golf clubs (it 
abbreviating to a head below.), the approach of the iron head of fabricating the whole head by casting, 
forging, etc. to one was common, and the approach of the wood-head of forming two or more members 
with casting, forging, etc., and carrying out the junction unification of these each part material by 
welding after that was common, for example. 

[0003] When a golf club hits a ball, in order to stabilize the directivity of a ball and to obtain bigger 
flight distance recently, moreover, in an iron head The face plate which is a part of face section of a head 
Aluminum, titanium, Form with ingredients with comparatively small specific gravity, such as a 
titanium alloy, and the head body which are parts other than said face plate The thing made to form and 
unify with an ingredient with larger specific gravity than said face plates, such as stainless steel, soft 
iron, copper, a copper alloy, a tungsten, and brass, What attached the weight member which becomes the 
back section which hits the rear face of the face section of a head from an ingredient with larger specific 
gravity than the ingredient which constitutes a head is seen. Moreover, in a wood-head, the SOL 
member which constitutes the base of a head is formed with an ingredient with larger specific gravity 
than other members, and what carried out junction fixing of both is seen. 

[0004] By considering as said configuration, a head can enlarge surrounding moment of inertia of the 
center of gravity of this head, and it is known that it can adjust making a center-of- gravity location deep 
etc. Therefore, the ingredient which constitutes said head body and a face plate, the ingredient which 
constitutes a SOL plate and a head body, or the head and weight member to attach of each other was 
formed with the dissimilar metal ingredient. In order to carry out junction immobilization of each part 
material which consists of said dissimilar metal ingredient mutually and to form a head, the concave 
heights for fitting are formed in the thing and each part material which fixed each part material by bond 
part material, such as a screw, and it fits into said concave heights by press fit, a caulking, etc., attaches, 
and unifies, or what was unified by the so-called melting welding of the adhesion using adhesives or arc 
welding etc. is well-known. 
[0005] 

[Problem(s) to be Solved by the Invention] There were the following troubles in some which carried out 
junction immobilization of each part material which consists of said dissimilar metal ingredient, and 
were unified. That is, when joining said each part material using the bond part material which is another 
member (for example, in order to attach a face plate in a head body, when the face plate was inserted in 
the crevice for face plate insertion of a head body and both are fixed using bond part material, such as a 
screw), since components mark and a routing counter not only increase, but a screw appeared in the 
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front face of the face side of the done head, there was a fault that a fine sight was spoiled. Moreover, 
although a weight member is joined to the back section of a head or a face plate is joined to a head body 
The concave heights for carrying out fitting of both to the joint of said member are formed. Fit in both 
by press fit, or form the caulking section in the periphery of said member, and both by what fits in by the 
caulking and carries out junction immobilization Between both has not necessarily stuck and there was a 
possibility that a clearance might be made by the impact at the time of use etc. among both, or a face 
plate might separate. 

[0006] Moreover, since each part material itself which it is going to join fuses and joins when joining 
each part material which consists of these dissimilar metal ingredient by melting welding, when it 
consists of the ingredient with which the members which it is going to join differ, melting welding is 
difficult, and even if the welding beat which appeared in the front face carries out finishing polish, in 
order to remain, it is not desirable in an appearance after that sufficient welding reinforcement is hard 
being obtained and melting welding. Then, especially this invention improves the junction structure of 
the head which carries out junction unification and forms two or more members which consist of a 
dissimilar metal ingredient, can perform junction of said each part material firmly, and aims at offering 
the head for golf clubs which moreover does not spoil a fine sight, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In order to attain said purpose, in this invention, it is going to carry out 

junction fixing of two or more members through filler metal. 

[0008] 

[Embodiment of the Invention] In the head for golf clubs formed when invention according to claim 1 
joins two or more members, said each part material is a head for golf clubs by which junction fixing is 
carried out through filler metal. Said filler metal is a metal which melts at temperature lower than the 
temperature of transformation of the member which it is going to join, and its wetting with the member 
which it is going to join is good, and it is chosen from the ingredient which does not cause 
embrittlement of a joint by passing through a junction process. 

[0009] Invention according to claim 2 consists of the head body which constitutes parts other than the 
face plate with which said two or more members constitute a part of face section of a head, and said face 
plate of said head in the head for golf clubs according to claim 1, and said face plate has specific gravity 
smaller than the ingredient which constitutes said head body, and it is the head for golf clubs currently 
formed with a different ingredient. 

[0010] In invention according to claim 3, said face plate consists of pure titanium in the head for golf 
clubs of claim 2, said head body consists of stainless steel, and said filler metal is a silver system wax 
containing 30 or less % of the weight of copper, or a head for golf clubs which is the thing of the three- 
tiered structure which ****(ed) the copper layer in the silver system wax layer containing said 30 or less 
% of the weight of copper. 

[001 1] Invention according to claim 4 consists of the head body which constitutes parts other than the 
weight member from which said two or more members constitute the back section of a head, or a part of 
SOL section, and said weight member of said head in the head for golf clubs according to claim 1, and 
said weight member has specific gravity larger than the ingredient which constitutes said head body, and 
it is the head for golf clubs currently formed with a different ingredient. 

[0012] In invention according to claim 5, said weight member consists of a tungsten alloy in the head for 
golf clubs according to claim 4, said head body consists of pure titanium, and said filler metal is a silver 
system wax containing 30 or less % of the weight of copper, or a head for golf clubs which is the thing 
of the three-tiered structure which ****(ed) the copper layer in the silver system wax layer containing 
said 30 or less % of the weight of copper. 

[0013] Invention according to claim 6 is set on the head for golf clubs according to claim 1. Said two or 
more members The face plate which constitutes a part of face section of a head, and the weight member 
which constitutes the back section of said head, or a part of SOL section, It is the head for golf clubs 
currently formed with an ingredient which it consists of the head body which are parts other than these, 
and the specific gravity of the ingredient which constitutes said each part material has the relation of a 
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weight member > head body > face plate, and is different, respectively. 

[0014] Invention according to claim 7 is set on the head for golf clubs according to claim 6. Said face 
plate consists of pure titanium, and said head body consists of stainless steel. The filler metal between 
said 2 members is the thing of the three-tiered structure which ****(ed) the virgin silver wax or the 
copper layer in said virgin silver layer. And said weight member consists of a tungsten alloy, including 
30 or less % of the weight of copper, it silver-system-curses, and comes out, and the filler metal between 
said head bodies and said weight members is a certain head for golf clubs. 

[0015] Between the joints of each part material which invention according to claim 8 is the manufacture 
approach of the head for golf clubs formed by joining two or more members, and should be joined After 
installing filler metal, it is the manufacture approach of the head for golf clubs which carried out the 
junction unification of the member of these plurality by heating to the temperature to which it is below 
the temperature of transformation of said member which should be joined, and said filler metal fuses 
them, and wetting said filler metal in said joint of each part material. 

[0016] Invention according to claim 9 is the manufacture approach of the head for golf clubs of having 
performed metal plating to the part to which other members which said two or more members consist of 
other members formed with a different ingredient from the head body which consists of stainless steel, 
and this head body, and change from said different ingredient to said head body made from stainless 
steel are joined, in the manufacture approach of the head for golf clubs according to claim 8. 
[0017] 

[Example] Drawing 4 shows the case where it applies to the head for iron golf clubs, as a desirable 
example of this invention from drawing 1 . As shown in drawing 1 - drawing 2 , the head 1 for iron crab 
(an iron head is only called below) consists of the hosel section 5, the face section 3, and back section 6 
grade conventionally like elegance. And said iron head 1 consists of a head body 2 which are parts other 
than the face plate 4 which is a part of face section 3 of this iron head 1, the weight member 7 joined to 
the periphery section of the back section 6, and said two members, and said each part material is formed 
with the metallic material of a different class. That is, in this example, said head body 2 is formed by 
stainless steel, and the face plate 4 which consists of pure titanium is joined to the face section 3. 
Moreover, the weight member 7 which consists of a tungsten alloy is joined by the periphery of the back 
section 6 of the head body 2. 

[0018] moreover, as shown in drawin g 3 , between crevice 8a and the face plates 4 which were formed 
in the face section 3 As a filler metal for junction of said face plate 4 and head body 2, the virgin silver 
wax is arranged and further between crevice 8b equipped with the weight member 7, and the periphery 
of the weight member 7 The JIS-BAg8 wax of a silver system is arranged as a filler metal for junction of 
said head body 2 and weight member 7. That in which copper is contained 30 or less % of the weight is 
used for the wax of the silver system in this example. Although the wax of a silver system with which 
copper is contained 30% of the weight or more falls, since melting temperature is inferior to a 
mechanical strength when a repeat carries out a hit ball as a golf club in it, it is not desirable. 
[0019] As an ingredient which constitutes said head body 2 and face plate 4, and the weight member 7 A 
head body besides the above-mentioned combination Pure titanium, a titanium alloy, soft iron, Copper, a 
copper alloy, and a face plate A titanium alloy, aluminum, an aluminium alloy, What is necessary is to 
choose silicon carbide strengthening titanium and a weight member suitably from copper, a copper 
alloy, and a tungsten alloy, and just to form in the combination of the face plate which consists of an 
ingredient with specific gravity smaller than the ingredient of a body, and the weight member which 
consists of an ingredient with larger specific gravity than the ingredient of a body. 
[0020] In this example, although the wax of a silver system was used as a filler metal It is not the thing 
to limit to this but the filler metal which melts at temperature lower than said temperature of 
transformation of each part material which should be joined. Have suitable wettability with the 
component of said each part material to join, and satisfy the mechanical strength when moreover 
joining. The melting point can choose from wax material 450 degrees C or more according to the 
ingredient of ********** 5 a copper wax, a bass solder, a virgin silver wax, a silver system wax, a 
phosphor copper wax, a golden wax, a nickel wax, a pure aluminum wax, an aluminium alloy wax, a 
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titanium system wax, etc. to said each part material to join. 

[0021] The melting point [ from ] of the iron head of this invention is lower than the temperature of 
transformation of each part material which it is going to join among said filler metal. The filler metal 
which consists of an ingredient which wetting was good and was excellent in the mechanical strength at 
the time of junction And ****** 9 Since it is made to arrange in the joint crevice between each part 
material and is made to unify, the property of the ingredient which constitutes each part material which 
it is going to join Compared with the iron head which a possibility of changing with the heat at the time 
of junction did not have, either, and carried out melting welding since the crevice between both could be 
as narrow as 0.5-0.0 1mm, the plane of composition of the iron head which carried out junction 
unification is finished beautifully. 

[0022] In joining through filler metal using a material which coefficient of thermal expansion is large 
and is different like the weight member 7 of the product made from said tungsten alloy besides the 
above, and the head body 2 made from stainless steel, it uses the filler metal of the three-tiered structure 
which ****(ed) the copper layer in the layer cursed a silver system. If said filler metal is melted and it 
joins, since a metal softer than these both members will intervene among both the members from which 
coefficient of thermal expansion differs, the impact when hitting a ball can be eased, and also the 
contraction distortion by the heat between each part material which it is going to join can be eased. 
[0023] As an approach of manufacturing the iron head of this invention, as shown in drawing 4 , first, 
crevice 8a for containing the face plate 4 is formed in the face section 3 of an iron head 2, and the head 
body 2 in which crevice 8b for equipping the periphery of the back section 6 with the weight member 7 
was formed is formed with stainless steel. And the face plate 4 is formed with a pure titanium plate, and 
the weight member 7 is formed with a tungsten alloy. At this time, the face plate 4 and the weight 
member 7 form small only the part which arranges filler metal from each crevices 8a and 8b which 
contain them. In this example, it considered as the magnitude by which a 0.2mm clearance is made 
among both. 

[0024] In carrying out junction immobilization of said face plate 4 and weight member 7 with filler 
metal at a position, first, in order to join the face plate 4 to said head body 2, the peripheral wall side and 
base of crevice 8a of said head body 2 are degreased by organic solvents, such as an acetone. Next, the 
peripheral wall side and base of said crevice 8a are ground with a paper etc., and a surface oxide is 
removed. Then, it fixes with a fixture so that said crevice 8a may become level, and it lays in said 
crevice 8a in order of the foil of the virgin silver wax of 0.2mm thickness, and the face plate 4, and 
weight is carried so that said face plate 4 may be exactly settled in crevice 8a on it. It is 2-3 micrometers 
about electrolysis nickel plating to a said crevice after grinding head body 2 and said crevice 8a in this 
example 8a front face. After giving so that it may become thickness, junction immobilization of both is 
carried out. 

[0025] Each part material combined as mentioned above is boiled into argon atmosphere, it heats for 1 
hour, melting of the filler metal is carried out, and 980 degrees C of both are joined. The face section 3 
is completed by cooling slowly after that, grinding a front face lightly, and removing an excessive filler 
metal. Furthermore, although illustration was not carried out in order to have joined the weight member 
7 to the back section 6 of said iron head 1 Like junction of said face section 3, it fixes with a fixture so 
that crevice 8b of the back section 6 of said iron head 1 may become level. It lays there in order of the 
foil of the JIS-BAg8 wax of 0.2mm thickness, and the weight member 7, and in the same argon 
atmosphere, it heats for 1 hour, melting of the filler metal is carried out, and 880 degrees C of both are 
joined. As mentioned above, even if it turns to the bottom in case the face plate 4 joined previously joins 
the weight member 7 since the approach of carrying out junction fixing using the filler metal which it is 
going to join and with which melting temperature differs for every member, then junction fixing using 
the difference of the melting temperature of the filler metal of the face plate 4 and the weight member 7 
can be performed, it is not necessary to worry about the outflow of filler metal, and workability is good. 
Moreover, since a joint can be detached, joint material is easily exchangeable with reheating. A front 
face is ground after annealing and the face plate 4 made from pure titanium and the iron head 1 made 
from stainless steel with which the weight member 7 made from a tungsten alloy was joined to the back 



http ://www4 . ipd 1 . ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 



6/22/2006 



JP,10-192454,A [DETAILED DESCRIPTION] 



Page 5 of 5 



section 6 are formed in the face section 3. 
[0026] 

[Effect of the Invention] As mentioned above, since junction fixing is carried out through the filler metal 
which consists of an ingredient which has the melting point lower than the temperature of 
transformation of the member which is going to join each part material in the iron head which comes to 
join two or more members in this invention, the member which it is going to join hardly melts, but the 
dimensional accuracy of the iron head which carried out junction unification is done well, and serves as 
an iron head with little distortion. Since wetting with a member chooses and arranges a good thing and 
filler metal can be joined firmly enough even if the junction crevice between members is narrow, there 
are few processes and after not needing processing for special junction of forming the concave heights 
for junction for each part material but uniting with it, they end. Moreover, since filler metal melts into 
the junction crevice between the members to join, it is placed between it and both are fixed, each part 
material itself does not fuse, but since junction fixing is carried out, even if it is formed with the 
ingredient with which each part material differs, bonding strength is fully obtained. 
[0027] According to the manufacture approach of this invention, since it has the melting point with a 
filler metal lower than the temperature of transformation of the member to join for junction, compared 
with the iron head which carried out melting welding, the plane of composition of the iron head which 
carried out junction unification is finished beautifully, and can simplify a back process. Moreover, since 
it is necessary to join no members to coincidence, the junction unification of each part material for iron 
head shaping can be carried out and step junction of forming an iron head and fixing a weight member 
to a back side if needed can be carried out, the iron head which can adjust a design error, such as 
changing allocation of weight if needed, can be offered. 



[Translation done.] 
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Z&tifUz i 0»j£$il'C^S^7^7yffl^-y 

[0014] M««7E«c7)|gBHtt. »*«6EKOrf 
yP7^5^7b'Cfci^. BoiB^x-xfiJittf-^ 
^ J: 0=6:0. HS^-y H*Wi^r^^J: 05:0. ir 

^(0-5 5 TftS 3)V7 ? . 

[ooi5] mmzw&rmm.. mmm*w& 

•t&Zkt*. mf$.Ztl& d[)V7 9 y K<OSBg 

[0016] ff^9£iii<7)f|BjJi. m%%smL<r>3 
)V7?77m^Y<r)mfcm.i,zi5^x. mwm?y& 
mi. XT-yuxmx m&^ y K**t. s^ y 

*i:^=5:S«Sfc:J:0^JS§ix^fl!i<7)atH*^^0. if 
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[00 1 7] 

LX. T4Tyl>l>7?y7IQ^y\HZ38mi,t:i§&Z 

7?m^v H («T#fc?M 7^7 H fcffct) 1 
fi^fcl^£*--fe>S|S5. 7x-^3. /N'y^SP 
6^*^*S>. *LT, fifETMrw-y KlfcL 1ST 

4 k. AV?&60Et^iC#£$iX*:'7x>f ha5«7 

& „ mi<mttim%hmm7>&m®TBi8.2 tix 

f-yuxxm&^tcxa*). 7x-xg?3tctittf-^y 

J:9**7x-;**4a«»a;Ml'0**. ±fc» ^y F 

jSS^X^f hSm7#&&3*lTV*S. 
[00 18] ifc. 03fe^fJ:aC 7x-XgP3(C 
Httf>ix^D!Kii58af:7x-^S4teDiat:«. ffll? 
x-X«4fc^-y K#ft2«^^fctt<»|]ttk L 
T. ttt8^#ffil*£*vC*5 9. -7x>fhSW 
7*^l«$iiSDaa58bfc'>x>f M»T7*>ftBfc*)B 
fctt. ffli!^»K*»2fc'>x>f FSttf 7 
OiSMfkLT. »)JIS-BAg8^9iUS$ 

LTti9®LofT#U:k£<0«|#mgfc: 

[0019] Ha**? K**2 k 7i-^R4fe Jtt«r 
x>f h&#7£ffifi£if-Stmk LTli. _L£<9ffl*^b 

[0020] *mm&»x&* mmt lx®%k> 
xh->x. m&it?&mmmm®tcoim%ih 
mho. m*>o. ym?>o. m*>o. vamzo. 

-V7-)W>0. WT)V^bo. T)V%-*7J>& 

mzithitxmvit&z b tfxz b . 
[0021] i&m<r>T4 ry^y hi*, mtmrnt) 
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L£ik*&%mzmi&Lx^&wiwffl&. 

ffli.0. 5-0. OlHfcft<TAwr. MMHEL 

K<0»Siiilij|L<ft_t#*. 
[0022] ffiBO&K mfE* 
X4 hg?1*7k.X-f>'l'XfiO / ^y h'*«:2<DJ:3K. 

£<Dfli2£*S^£c:k#aj*&»i*\ «£Uk3k-r 

[0023] 1&BmTA 7^7 KSr^&tS^TSfc 
LTtt. H4fc^tJ:d(c. 7MTW*F2*> 
20 7x-X«3fc. 7x-X|R4itflXlfrrSfc^iaa8 

«-rSfcy>^IHaJ8 b ^JgjSLfe'v-/ H**2 *X=r> 

uxmxmm-b . * ut. o 7 x-x 

tt, ^^2riDSh«rt-S#/r<Oiaa58a, 8biO?S»n 

II. UtOHfcO. 2-^BMBW*as*47<#Si:Lfc. 
[0024] 1alB7 x-X«4 i: *>X>f h35»7 53r^ 

^- / K^2{C7x-X«4^«^-TSfcUi. 

^iffigfflTia^-*. <5ct:miEpga58a<7)^Mffla^i£ 

oast. mamssL^ o. 2i«Ji<7)«®63<o 
7x-x«4«ojHT'frat. -?-<o±fciirE7x-x 

40 UiffL MSB3SS8 a^ffltSJf?x. y ^/m .y^fS: 2~ 
3mi ^Ak^SidlcStLT*^. M*^»^HS 

[0025] mnff>i o {zm^b^ttz^mr^ 
ymm*Mzx98ox:, mnuRt. ^wr^j§ 

f7x>r hsm7S-«-&-rsfc«, a^iiL^-,^ 

MB7x-xa53<0^-HaitC s fIST>fry^«y 
50 K 1 «0/N*-y ^a56<^)|Hia58 b*«*Tk*6 J: 3 fc^fttC 
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•fcOSJgU 0. 2wam^ff)J I S-BAg8 

bo<r>m. -7X4 HWf7*>JRT«BU ffl&OTJVd 
>»HSv+fcT8 80t:. lieH3lng*U 

s*. mzm&th. mrncoxo^ sfeixot? 
•thumt-nni. 7x.-xmt*?mhmt7<m 

<. im&#&\ mmzx->x. m&&m 
turn. mm. mmmi. ?*-x&3izi^ m 

[0026] 

imvm} jy±<oj:3fc:. *m?i±. m.<nm 

fSUm<Xi>-HHz%i®iz&irX'Z&<r)?. Zffitlzm 
&(?>t:ibcm&&tm&lX&<%t'<ffim%mi!r<?>t: 

tbvtiaxzmtitr. -^{tLitmwp^Kxm 
tr. m^i-&mt<m^tmizmmmin: 
it&Lxmmm-t&nx. &sm*<Qi><Mi.mt& 
■mnrwmttfrt>. zmtfm&ttmxBtf&tvfi: 

i>oxt>r>xi>. t&m&lz#izftt>tih. 
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[0027] ^^mcom^umizxtui, 

±#9. GOffifimmfcTZh. it:, thermit 

mftizm&i-Z'mtfZK . tj tv^, Yfmm<v& 

ffit*tife-i*1tlXT4T>^v*mf&L. >mtz 

totx'ivtmtzvxj vmzwm-thKznxTv 

io Kftzm hKt-nwLmmymmmtcTA ? 
wmx-zi. 

[01 ] *m&T4 7y^7 HfcHJSL^-0l«r*t 
jEffl0T*>£. 

[S2] mitzm-T4T>^v wmmx-bh. 

[03 ] 0 1 iZ^tTA T^-y KOA- AtSSJISrJgffl 
0Tfc5. 

[04 ] 0 1 IZ^tTJ TW«y K<0iBi*a<0-IS 

20 vftwmn 

1 tm h 

2 \7K*«E 

3 7i-XS 

4 7i-Xfi 

5 tf— ■ tf;wg? 

6 A.y?*|S 

7 «7X4H8« 

8a Bias 
8b \m 

30 9 



[01] 



[02] 



[03] 
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